Glutamine transport and enzymatic activities involved in glutaminolysis in human platelets.
Glutamine is actively metabolized in human platelets, representing a preferential mitochondrial oxidative substrate in these cells. The primary importance of this metabolic route of glutamine is further confirmed here by the observation that platelet glutaminase activity is entirely represented by the phosphate dependent glutaminase or glutaminase I, most probably localized in the mitochondrial platelet fraction and classified by kinetic analysis as a kidney-type form. The following step of the glutamine metabolizing pathway, allowing the entrance of the amino acid skeleton carbons in the Krebs cycle, might be catalyzed by both glutamate dehydrogenase and aspartate transaminase, the first being entirely mitochondrial and the latter 65% mitochondrial. We also investigated platelets for the presence of one or more specific transport systems involved in glutamine uptake and we present the first evidence for two glutamine transport systems in human platelets that by inhibition analysis appear to share characteristics with the Na(+)-dependent ASC system and the Na(+)-independent L system for dipolar amino acid uptake. Both systems display affinity characteristics for glutamine in the range of plasma glutamine concentration and may thus have physiological relevance for the uptake of the amino acid in these cells.